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Abstract-Measurement of casual and near basal systolic and diastolic blood pressures were 
correlated with the severity of cardiorenal manifestations of hypertension in 471 patients. There 
was a significant association of each of the four blood pressure measurements with each other 
(P < 0.001). Systolic blood pressure and mamfestations of hypertension increased with age. 
Blacks had higher blood pressures and more manifestations than whites. 
All four blood pressure measurements were significantly associated (r 2 0.78. P -c 0.0005) with 
grade 3 fundi. proteinuria and casts in the urme. electrocardiographic left ventricular hyper- 
trophy. cardiomegaly by chest X-ray and aortic dilatation and/or elongation by chest X-ray. 
The /er~I of blood pressure is rhe important correlate of these manifestations of hypertension. 
This is equally true whether systolic, diastolic. casual or near basal measurements are used. 
Near basal blood pressure does not correlate better with the cardiorenal manifestations of hyper- 
tension than casua! blood pressure. neither does diastolic blood pressure correlate better with 
these manifestations than systolic blood pressure. 
MANY PATIENTS whose blood pressure is raised in the physician’s office may have normal 
blood pressure at other times, an observation which is the basis for the traditional 
distinction between fixed and labile hypertension [l, 23. Some who accept this distinction 
believe that basal blood pressure is more important in prognosis than casual blood 
pressure [3,4]. To avoid the inconvenience of hospitalization, near basal readings have 
been used as an approximation of the basal blood pressure [S]. We compared casual 
with near basal blood pressure and systolic with diastolic pressure as to indications 
of the clinical manifestations of hypertension. We found that both casual and systolic 
blood pressure correlate as well with the manifestations of hypertension as near basal 
and diastolic blood pressure. 
METHODS 
Selection of subjects 
Four-hundred and seventy-one hypertensive patients were selected for study. They 
comprised about 80% of new patients registered in the hypertension clinic during the 
period 1955-1959. All had a casual blood pressure [3] of 150 mmHg systolic and/or 
of 90mmHg diastolic or greater without treatment and measurements of near basal 
blood pressure within 1 month. Secondary causes of hypertension were excluded by 
physical examination, intravenous pyelography, repeated urinalyses, serum potassium 
and urinary catecholamine determinations. Seriously ill patients and those requiring 
Address requests for reprints to John R. Caldwell. M.D.. Department of Internal Medicine, Henry Ford 
Hospital. Detroit. Ml 48202. U.S.A. 
*Clinical Associate Professor of Internal Medicine. Ilniverslty of Michigan Medical School. 
iProfessor of Biostatistics. 
507 
508 JotIN R. CALDWELL. M. ANTHONY SCttoRI( AND ROHERT D. AIKEN 
immediate treatment were excluded. The patients were aged from 15 to 80yr with a 
mean of 43.8. There were 251 males and 220 females, 411 white and 60 black. 
The measurements of casual blood pressure were made at the time of a physical 
examination by many different resident physicians. One blood pressure was taken on 
the left arm with the patient seated and the arm at heart level using either an aneroid 
or mercury sphygmomanometer. The highest reading was used. The stage at which 
Korotkoff sounds disappeared (fifth phase) was taken as the diastolic pressure. 
Meusurement of tjeur husul blood pressurr 
This was done by a modification of the method of Alam and Smirk [3,5] in a special 
room, which was quiet and dimly lit. Before entering this room, the patient voided 
if necessary and removed shoes, tight clothes, or wristbands. Blood pressure was 
measured in recumbency every 5 min for 30min. All readings were recorded on the 
same arm at heart level with the same mercury manometer or recently calibrated aneroid 
sphygmomanometer, using the method of judging systolic and diastolic levels recom- 
mended by the American Heart Association [6]. The lowest diastolic reading obtained 
during the 30 min period was noted and systolic and diastolic readings at that particular 
5 min interval were used as the near basal blood pressure. The procedure was carried 
out entirely by one of three technical assistants whose accuracy at blood pressure record- 
ing was checked periodically by the nurses or staff physicians in the clinic. The patient 
laid down on a comfortable bed and the technicians were trained to assume a friendly, 
sedate and reassuring manner and to remain in the room throughout the procedure, 
which was done without interruption. 
Cdio-rend mun~festations of hypertensiorl 
Well established criteria were used for the assessment of retinal abnormalities [7], 
electrocardiographic evidence of left ventricular hypertrophy (ECG-LVH) [S] and X-ray 
evidence of cardiac enlargement [9]. Three successive urine specimens were tested for 
protein and urinary sediment was examined for cells, bacteria and casts. A serum crea- 
tinine 2 1.3 mg/lOO ml was designated as azotemia. 
Atdysis of dutu 
All data were entered on McBee Keysort punch cards. After preliminary inspection, 
it was apparent that mean casual blood pressure was significantly higher than near 
basal blood pressure (Table 1). The prevalence of the various manifestations are listed 
in Table 2. 
TABLE I. MEAN BLOOD PRESSURE LEVELS (mmHg) (471 
PATIENTS) 
S?‘\k>llC DKlStOllC 
Casual Nrar basal C:lr”d Near bad 
BP IL)? f 33 IJ6 + ?9 III ?r I9 x9-t IX 
DliTUUW -36 ?? 
Significnnce P < 0.001 P < 0001 
-- - 
+ =S.D. 
TABLE 2. CLINICAL MANIFESTATIONS OF HYPERTEN- 
SION (471 PATIENTS) 
ECG-LVH 
Cardiac enlargement (X-ray) 
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Fig. I. Total number of patients in each age group is shown and number of patients with 
at least one of the manifestations of hypertension. There is an increase in the number of patients 
with at least one of these manifestations associated with increasing age (12 = 22.69. P < 0.005). 
Subjects were grouped into 10 yr intervals by age. Percentages with and without mani- 
festations were computed. With increasing age, there was an increase in the per cent 
of patients who had one or ‘more of these manifestations (Fig. 1). Except for near basal 
diastolic blood pressure there was an increase in blood pressure with age. Males had 
a higher number with manifestations (59%) than females (52%) but the differences did 
not reach statistical significance (x2 = 2.38 P < 0.20). Significantly (P < 0.05) more 
blacks than whites had manifestations (70% vs 54%). However, the mean blood pressure 
for the blacks was higher than the mean blood pressure for the whites (Table 3.). 
Casual and near basal systolic and diastolic blood pressure levels were correlated 
with grade 3 fundi, ECG-LVH, cardiomegaly by X-ray, aortic dilatation and elongation 
by chest X-ray, proteinuria and casts in urine. Statistical significance was evaluated 
by students’ t-test, correlation coefficient (r), Fisher Z transformation and chi-square 
test. Chi-square tests were completed to investigate the significance of eight different 
groups according to the levels of blood pressure with the prevalence of the above men- 
tioned manifestations in each group. 
Correlation between blood pressure categories and the per cent of each category having 
clinical manifestations 
Relationships between severity of blood pressure and per cent in prevalence of 
ECG-LVH are shown for each type of measurements in Table 4 and Figs. 2 and 3. 
Relationships between the severity of blood pressure and percent of each clinical manifes- 
tation in each of the blood pressure groups are shown (Table 5). 
TABLE 3. BLOOD PRESSURE LEVELS (mmHg) BY RACIAL DIFFERENCE 
Systolic Diastolic 
Casual Near basal CaSUal Near basal 
Black’s BP (A’ = 60) 202 f 36 153 * 31 I20 f 21 97 + I9 
White’s BP (N = 41 I) I91 * 33 I45 + 29 110* I9 88 f I8 
r-Tat 2.405 3.768 2.112 3.777 
P vatuc 0.01 < P < 0.05 <o.cm5 0.01 < P < 0.05 < 0.0005 
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Fig. 1. The per cent prevalence of ECG-LVH in each of eight different groups of patients 
according to the level of systolic blood pressure measurements. Casual systolic 0 open circles. 
near basal systolic l closed circles. 
DISCUSSION 
Near basal blood pressure demonstrates the degree of reduction of blood pressure 
which may be accomplished by the recumbent posture and minimizing of the effect 
of environmental stimuli. Furthermore, it is lower than the mean blood pressure 
recorded in hospitals and the same as the mean blood pressure recorded at home [lo]. 
However, our answer to the question posed in the title is no. Near basal blood 
pressure is not a more accurate indicator of cardiorenal manifestationk of hypertension 
than casual blood pressure. There is no longer any reason for determining basal or 
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Fig. 3. The per cent prevalence of KG-LVH in each of eight different groups of patients 
according to the level of diastolic blood pressure measurements. Casual diastolic 0 open circles. 
near basal diastolic l closed circles. 
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TABLE 4. BLEND PRESSURE GROUPS. NUMBER IN EACH GROUP AND PER CENT WTTH ECG-LVH 
CPSUSI Ncnr basal 
systolic SyStOllC 
BP groups No. ol No. with “,, With BP groups No of No. whh 11” Wldl 
mmHg . pallenls ECG LVH ECG LVH mmHg f pa,,en,s FCG LVH ECG LVH 
139 or Ins I30 
140 I59 I50 
164) 179 I 70 
IX0 I99 I90 
2Oo 219 210 
2x 23Y 230 
240 259 250 
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5 I .3 
76.5 
YI 0 
x9 or less x5 37 
9999 95 60 
IM 109 IO5 YX 
110119 II5 II9 
120129 I25 72 
I.*139 I35 2x 
l4@ 149 I45 35 
I50 or above I55 22 
* = Median BP in group. 
2 x3 69 or less 65 40 7 K3 
3 6.5 70 79 7s YK I? 15X 
II 15.5 x0 x9 x5 I?? 7 79 
I3 13X 90 YY 95 79 II I67 
12 19.1 100 109 105 68 IX 29.0 
I? 52.3 II0 II9 II5 Zh II 50.0 
IX 56. I I20 I29 I25 19 I4 73 9 
I9 90.5 I30 or above 135 IX IS KH.5 
near basal blood pressures, unless there is value to the patient in learning that his 
blood pressure may drop as much as 40/20 mmHg or more during a 30 min recumbency 
in a quiet room. The desirable levels of casual blood pressure and home blood pressure 
in therapeutic management are those at which no clinical manifestations of hypertension 
appear. These levels of near basal blood pressure are lower (80/50 to 110/70) than 
for casual blood pressure (100/60 to 130/80). These are the respective levels and corre- 
TABLE 5. CORRELATIONS OF MEDIAN OF BLOOD PRESSURE IN GROUPS WITH PER CENT OF GROUP HAVING THESE 
CLINICAL MANIFFSTATIONS 
Grade 3 fondi 
Cardiac enlargrmcnl by X-ray 
ECG-LVH 
AorLic dihlalion 
snd or elongalion 
by chest X-ray 




0.X9 Oh9 11.7x 
69 94 6671 9039 
< o.OnOs <o.O005 < o.OUJs 
09x Oh3 0.94 0.92 
4470 6X X3 72.9x 86.34 
< o.ooo5 < o.rKXls <oooo5 < ll.ooo5 
0.96 0.9 I 0.9 I 0.95 
76.09 114x9 IO? 5X 91 30 
COMOS <oKlO < 0 Wn5 < 0.OOl)5 
096 0.97 0.9 I 0.95 
67.77 90.46 9x.xx 93.42 












34.62 29 43 
coal05 <00005 
0 96 0.94 
53.17 62.4X 
<o.a@s < 0.0005 
31.22 
< o.ooo5 
r = Correlation coefficient. 
x2 = Chi-square. 
P = Significance level. 
* The number and per cent of each clinical manifestation in each of the 32 blood pressure groups is available 
from the author on request. 
?Casual systolic BP groups were 139 or less, 140-159, 160-179. 180-199, 20&219, 22&239, 240-259, 260 
or above. 
f Near basal systolic BP groups were 99 or less, lWl19, 120-139, 14&159, 16Ckl79, 180-199, 200-219. 
220 or above. 
fiCasual diastolic BP groups were 89 or less, 90-99, 100-109, lltkll9, 120-129. 13Ckl39, 140-149, I50 or 
above. 
/I Near basal diastolic BP groups were 69 or less, 7@79, 80-89, 9&99, lW109, I l&119, 120-129, I30 or 
above. 
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spond to our value of near basal and casual blood pressure levels in normotensive 
controls (unpublished data). In elderly patients with occlusive arterial disease higher 
levels of both casual and near basal blood pressure may be necessary to maintain 
adequate perfusion of vital organs. 
This data suggests that physicians should stop the practice of having the patient 
lie down in a quiet room to recheck the resting, recumbent blood pressure unless this 
reading is reported as such. Physicians have made decisions on a great many people 
for many years based on this maneuver. This applies particularly to pre-employment, 
life insurance, military induction and preschool physical examinations. For example, 
if the blood pressure is 160/95 at the office visit and a resting, recumbent reading 
is 130/80, the physician may report the 130/80 if the patient wants to get insurance 
or employment or to enter military service. On the other hand, the physician may 
report the 160/95 if the patient wants to avoid military service or has some reason 
for citing the existence of hypertension to his employer. The leeway physicians have 
had in making such decisions about patients with borderline hypertension is narrowing. 
For life insurance examination, the physician is obligated to present the highest casual 
readings since these are believed to have the greatest diagnostic significance. For men 
aged 35 with a casual blood pressure reading of 142/90mmHg without complications, 
the mortality rate over the next 20 years was 19.4”/,, compared to 11.0% for normotensive 
persons. This modest elevation of blood pressure, all too frequently ignored by clinicians, 
was then associated with a 76.4% higher death rate in middle age [ll]. 
It should be reassuring to the physician to know that his casual blood pressure 
readings are as meaningful as the near basal readings. As Pickering states “millions 
of such measurements (casual) have been made and they constitute nearly all of the 
large scale data.” [ 123. 
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